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Interaction of sevoflurane, isoflurane,
enflurane and halothane with non-depolarizing
muscle relaxants and their prejunctional
effects at the neuromuscular junction.∗
Osamu Kobayashi, Yoshio Ota, and Futami Kosaka
Abstract
The interaction of four inhalational anesthetics (sevoflurane, isoflurane, enflurane and halothane)
with pancuronium and vecuronium and also their prejunctional actions at the neuromuscular junc-
tion were quantitatively studied using rat phrenic nerve-hemidiaphragm preparations. To inves-
tigate the prejunctional effects of inhalational anesthetics, a train-of-four ratio (T4/T1) and the
tetanus ratio (the ratio of the final response to the initial response during tetanus) were evaluated.
All four inhalational anesthetics markedly potentiated the neuromuscular blockade of twitch re-
sponse caused by either pancuronium or vecuronium with halothane and enflurane being the most
potent both on a % concentration basis and on a MAC (minimum alveolar concentration) basis. Al-
though none of the four inhalational anesthetics had any effects on the T4/T1 ratio, they produced
variable effects on the tetanus ratio. Sevoflurane had little effect on the tetanus ratio, whereas 1
and 2% isoflurane and 1, 2 and 3% enflurane increased the tetanus ratio and 5% halothane and
5% enflurane significantly reduced the tetanus ratio. Halothane and enflurane had the most potent
depressant action of the four inhalational anesthetics both on the % concentration basis and on
the MAC basis. These results indicate that the main site of action of inhalational anesthetics is a
postjunctional site at the neuromuscular junction and that they do not seem to act on prejunctional
sites at the concentrations used in clinical situations.
KEYWORDS: inhalational anesthetics, muscle relaxants, drug interaction, neuromuscular trans-
mission
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